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Bl 
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Ag 

45,6< 3 > 

68,0 
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Zn .... 
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Ai .... 
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Au ... . 
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0,56 

y-Fe. . . . 

48,0‘ 4 > 
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0,51 

Au .... 
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a-Fe .... 
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Meraafl (cn/ian) 

Zn 

jCd 

Bl 
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Cu 

Fe 

a-WTyHb 

E a (caMOAH^ttiyaHJi) 







! 

a Kica^/r-ax . 

E k (ajbi noji3y*iecTH) 

17,6 

17,8 

30,0 

37,5 

57,2 

78,2 

41,7< 2 > 

b KKaji/r-aT 

16,8 

15,2 

20,0 

37,0 

56,0 

90,0 

42,0 


IIOJiyiiaeMyiO AAH flH(J)Cj3y3HH, MOJKHO CHHTHTb (|)H3HHeCKHM KpHTepHeM 
JKaponpoHHOCTH AaHHoro cnABBa. 

i f 3Aecb me CAeAyeT OTMeTHXb, hto jKaponpoHHOCTb ofiycAOBAHBaeTCH 
Pbaom Apyrax ipaKTopoB, noKa TpyAno yHHTbraaeMbjx. C Apyrofi eropoiibi, 
alieprHio aKTHBatum, iKwiynaeMyio H3 Aamiux no HCCAeAOBamno AwjKjby- 

3hh, MOJKiio KanecTBemio yBa3aTb c xapaa- 
TepOM xoAa N (E) kphblix (pacnpcAeAeium 
IIAOTHOCTH COCTOHHHfi) AAH MCTHAAOB (CIL/iaBOB); 

iipa 9 tom ncerAa CAeAyeT HMeTb b BHAy, hto 
npn OAimaicoBOM HHCAe sa/bt. h oahiibkobom 
K oopAHHauHOHHOM hhcac aah cpaBiuiBacMbix Me- 
thaaob (cnAaBoa) 6oAbinoMy 3 Haneinno N M „ KC (E) 
cooTBeTCTByeT Meiibinaa SHepran cbh 3 h, h Haofio- 
por- 3 t 0 MOJKHO HAAIOCTpHpOBaTb CACAyiOUtflM# 
npHMepaMH. 

Ha pnc. 1. npeACTaBAenbi N (£>KpnBbie aah 
A g h Cu, npnneM oicaaaAOCb, hto N m (E) c «< 
-< N m (E) A g (b npeA.eAax ncpnoH sohw Ephaajo- 
9 na), a E (Cu) >-£’ (Ag). B to jkc npeMH u 
„ * siieprua aicTHBauHH aah caMOAH<|Kpy3HH mcah 

OoAbuie TaKOBoft aah cepe6pa (cm. Ta 6 a. 1). 
f 1 OiibiTM noicaaaAH ( B ), hto npH AHiJ^y 3111 * Mo b a- u y-Fe 
aKTHBaHHH B 060HX C Ay HU SIX OAHHaKOBbI h pannu 
KOatpIpHUHCHTbl AHCjjlpy3HH CHAbHO OTAHH3IOTCH. 

MexauH3M AHtpijiysHH OAHH3KOB h aah ex.- h aah y-TBepAoro pacTBopa. 
Ho npmiHMan bo niuiMaiine, hto k a ^>k y , noAynaeM, hto npH paBHbix 
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CKOpOCI 
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IlOSBO.’Il 


9ttaHCHHflX t a dllcprHH CBH3H B y-TBCp/lOM paCTBOpe 6GJlbllie TaKOBOH JIM 


a-TBCp/i,oro pacTBopa. 3xo corjiacyeTCB c KOHuenunefl o pesoiiaiice 
M {/f)-KpHBfjIX (*). 

OiihiTH no ji nfJjc})y3H u Ni b y-Fe ( 7 ) h Cr b y~Fe ( 8 ) noKascum, bto 
b nepnoM cviynae E a ==i 37 incaji/r-ax, a bo BTopoM cjiynae ^—112 KKaji/r-aT, 
B6 jih3h ot buchihx 3mi5irax ypoBiren imotijoctb coctohhhh Ha N (/:)-KpH- 
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|)0 ii rah Y-Fe Meiibuie, w<?.m A^n Ni; noaTOMy np» Ao6aeKe 8—9 °/ 0 

JSJJ K y-Fe n/IOTHOCTb COCTOHHHft HCCKOJIbKO yMCHblUHTCH H 3HCpriI51 CB33H 
Y-TBcpAoro pacTBopa noapacTCT. 

ynH runaa, bto b stom c-aynae cbhsh hocht npeHMymecTBeHHo MeTaJiJiH- 
iiecKHft xapaicrep h npHHHMaa &SS0.65,' no-aynaeM aah aneprHH cdh3h 
civtaBa BGAHaHiiy ~ 100 KKa^/r-ar — SoAbiuyio, neM aah BHeprnH cbhsh 
nxeAeaa (/: ca — 94 KKaA/r-aT (cm. Ta6A. 1)). , . Q ,' 

CoBepmenuo Apyraa KapTHiia noAynaeTCH npn AH({)q>y3HH xpoMa (z=o) 
g y-Fe. XPom HMeer N (£>KpHByfo, 6AH3Kyio k TaKOBoft aah tt-Fe. /tooaBKa 
vCr (~8°/o) k y-Fe AaeT He3HaHHTeAbHbift pe30naHC, 3AeKTpoHbx ripn stom 
I jnaAO o6oomaioTCH, mto 003AaeT oojibiuyio nepaBHOMepHOCTb b pacnpeAe- 
a»HHH 9ACkTpOHOB, a 9TO BbIpa3HTCH B TOM, BTO SHeprHH CB33H Y- TBe P" 
m ro pacTBopa sHaHHTeAbno BoapacxaeT, a CJieAOBaTeAbtio, BoapacjaeT h 
3HeprnB atfTHBauHH npn AHifKby 3 ™- 3 to noATBep>KAaeTC3 obutom ( )• 

BnoAHe omcbhaho 3HaMenne AaHHbix, noJiyiaeMbt* pS HCCAeAOBamHn 
/IH(b(by3HH B CBAaBax AAH BM3CHeiIH3 MexaHH3M8 ri'dASy^eCTH. 

HccAeAOBauHe npouecca caMOAH^xbyaHH 'H '^nibAy^HH b cn^aBax ( ) 
noKaauBaet, mto HanfSoAee BeposTHbiM MfeipH'pa^OM gAecb nsAserca saMe- 
laeiiiie AHd)tbyHAHpyiomHMH aTOMaMH BaJta'HVffijx .MecT b peuiCTice. ccah 
3 tP Tan, to (npHiuiMaa bo BHHMaHHe (jj’iW 1 hpn6AH3HTeAbHoro paeeHCTBa 
AiacprHH aKTHBaumi npn AH<b<j>y3HH h ft^Vy^ecTH) npw o6t.hchchhh Mexa- 
iiH3Ma noA3yMecTH CAeAyeT ynecTb poAb TaKRx BaKanTiiux MecT. Mx ko- 

jitiMecTBO 38BHCHT ot TeMnepaTypu. 

CKopocTb npouecca noA3ynecrH 6yAeT, obcbhaho, 3aBnceTb k&k ot 
ckopocth oSpaaoBaiiHa BaKaHCwfi, xapaKTepa hx pacnpeAeAeHHa, Taic h 
CKO poCTH 3an0AHeHH3 HX COCeAHHMH aTOMaMH. yMeT 9THX IpaKTOpOB 
n03BOAHT BblHCHHTb MCXUHH3M HpOHeCCa. 


JlflGopaTOpUR *teTaJIJK>4>H3HKH 

AKajieMHH MyK yCCP 
Kmcb 
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lioKaanu AKaflOMM'Haysc CCCP 

1050* 1»XX, 4 


0.&. ¥& Yt 

B r. JlHBlllHU h k. b. nonce 

VTOMHEHHE flHArPAMMb, COCTCWHH* CH™ Fe-Cr-C 

(IJpedcTaeJieHo anadmuKOM H > TV fydi^oebiM 


UejibK) nacToamero HccAeAOBaHH * i tem jimuuwz n ^ 0T ^ p e ™ 
paapeaa AHarpaMMH coctmmw HCCJieAOBaHHH np^crawien aa 

"j ?:ZTok P °— pa3peaa ^arpaMMb, coctohhhh paccMaxpn- 

BaeMoft cHcreMH. „ nrwKflOT nnE non T8pMoo6pa6oTKe xpoMHcmx 

HccJieAya npoueeew, npoTeKaroiu ^P ^narpaMMoii coctohhhh 

cTajtefi, aBTopw ycraw ’ 30BaTb J npaKTHaecKH hcbosmowho na-sa ee 

HeTO'iHt>cm ~ CoBpeMeHHue £» - — 

ctaBaeHHfl O AHarpaMMe coctoh 

HH« STOH CHCteMbl ODHp«««f_ » 


HHH 3T0H wvi™- ,,_ 4 y 

ochobhom Ha neTbipe P a 60 Tb { 
BbinoAHeHHbie Ha cnjiaBax npo 
MbiuiAeHHoft qacrotbi. HaoiepMH- 
qecKHft pa 3 pea npn 20 no Totpay 

re c coTpyAHHKaMH h HcnpaBJiciiau 
no nocJieAyJoutHM pafiotaM npHBe- 
fienbi na pHC. 1 - riepBbie hccjicao- 

| B3HHH («) BHHOAHeHH Ha AHTbTX 

cnaaeax secbMa r Py 6oH 
n Db , b 3 thx cjiyuaax cnaaBbi hc 

CJteAOBaAHCb B COCTOHHHflX, flajie- 

khx ot paBHOBecnn npn TeMnep 
™ X . ...L* T3K K3K 


, 0 s] l r 


CJieAOBaAHCb b p t HaotepMHMCcKHft paapes warpaMMU 

khx ot paBHoaecM npn re**®* a chc p t6mm Fe-Cr-Cj m 

TVOe HH>Ke ■ KpHTHHCCKOH, TaK KaK ne p aT y pe iihjkc KpHTHuecKOH. P ^ 

oSawenne cnaaBOB npoBOAWiocb CTB p H e yP Ky 6 «u e cKoro «£■» 

° fW,MTioft cKOpocTbio . Baantepy, 2 - rpa» mm VR JI « HT eDv. 


OXJiaJKAOHWC -r- • 

CO CJiHUiKOM eoabuiog CKOpocTbio. a o J HpKHHy « Damitcpy, 

BwAeJieHHe Kap6HAHMX 4>a3 npo Totl-ayre.^^ ^ no ljalI1HM aaHIlblM 

nnHMHTHBHblM , 


liblAeJieHM^ imyviwi-" * 

H3BOAHJIOCb BeCbMa IlpHMHTH ' 
cnocofioM — pacTBopenneM ^ neAOCTaTOUiio HcnoAbaoBaii peuTre- 

CA0T6. B paSoTaX^ ( » ) n^rnorrOBaTeJIH ( 4 ) BbinOJTiHWIH CBOIO p?6oi> 

hobckhu anajniB. CAeAyJ 01 ^^ M QaTOYAHemift, CBHsaiuibix c rtpHMe- 

na KOBanofl ctaan, m6e^s xeM ^caMbm ^TpyAHen ^ MeMeHlI 

neHHCM JiHToro MaTepnaa a. Kpowe ’ c J, tt K cowajicimio, BWAeJie- 

.OX.’iaJKAOHHC B paftoHC Kc ^” A " noH 3BOA HAOCb TaiOKC pacTBOpcuneM B KHC- 
hhc KapfiHAOB B 9TOH pafioie ^ npOH oah*o ^ XH0Creft pcHTreHOBCKoro 

AOTe. He HCnOJlb30BaJlH 3 ™ a »ropHH MeTOA „ K? , HCCAeAOB aTCAHM () 
anaAHaa. HecMorpn na bcc “ aHHUe> noaBOJiflio.HHe yn^W^> 

TO I»rFe)Al cocTOfliiHH. 

°- aK0 3TH “ ^ 

f> aa ; ii » 70> Ks 4 . 
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aBTopbl iicriOjibaoBciJiii nenpaBiuiLiio, npcAJio>KCHiibifi hmh pa3pes AHarpaw- 
Mbi coctohhhji neB03M0JKen, mto bhaho H 3 npoAOAjKCHHfi ao nepeceoemiH 
aaueceimhix hmh ahhiiA. B nacTonmefi paSore ytiTCHbi SKcnepuMCHTajibiibie 
AaHHbie 3THX aBTOpOB ( 4 ). •- 

Hccjie/roBaiiHC ^ H3ojinpoBaHHbix KapdriAHbix cpaa no3Bp.nHCT onpcAGAHTb 
rpaHHUbi odjiacTCH (J)a30Boro paBHOBGCHn Ha AnnrpaMMG coctohhhji c ro- 
pa3Ao fiojibiucfl TOHHocTbio, ucM KaHCCTBGHHbifi aHa.riH3 cnjiaBa B UCJIOM. 
ri03T0My npGACTaBHJIOCb HGJieCOOdpa3HblM HG H3rOT3BJIHBaTb dojILIHOrO KO- 
jiH i iecTBa cnjiaBOB c bmcokhm coAepacanHCM yrjiepoAa, b KOTbpax tpyaho 
nojjyvHTb OAHopoAiiyio CTpyKTypy, a orpaHHHHTbca CTajibio, KOTopaa cpau- 
hhtcalho jierKo roMoreHH3Hpyeica b KOBaHOM coctojihhh. 

CocTaB HccjieAOBaimoH cxajiH npiiBeAGH b Tafia. 1. Crajib aah HacToji 
wero HccjiGAOBanna dbb/ia BbinjiaBjicua b 50-KHjiorpaMMOBofl HHAyKUHOHHoii 
hghh. I lpH6jiHJKGime k paBHOBecHio AOCTHrajiocb 100-nacoBbiMii BbmGpjKKa- 
mh npn TGMncpaType 700°, a aah cthah c bhcokhm coAepjKaHHGM xpoMa — 
OXAaJKAeHIieM C AJIHTGAbllblMH BblAepjKKaMH B oCjiacxn 
■ 400 . BbiAeAGHHe KapdHAOB npoH3BOAHAocb nyi'eM sagktpoxhmhhg- 

CKoro pacTBopcHHfl no Merely, npcAJiojKCHHOMy H. M. rionoBoft ( 5 ) Bw- 
AeAGHHbie jcapoHAHbie ocaAKH noABepraAiicb pemreH 0 d)a 30 B 0 My aHajiH3v no 
MeTOAy nopouiKOB c onpeACACHHGM nocTOHHHbix pcniCTKH *, 

Be f >e3 y jIbTa ™ P eHT reHO(J)a30Boro h XHMHaecKoro aHajiH 3 a KapdHAOB npa- 


T a 6 ji h u a I 


Cornu ct ajm 
» % 


nocTOSHHwe peiueiKM Kapfist^on u A 


TpHroHa^bHoro 


1.82 u 
1,84 u 
1,98 u + t 

3.82 i\ -f t 
4,25 


12,4 T + K 


11,0 T + K 

11,0 T + K 


b 

C 

a 

c 

— 

— . 



6,062 

6,714 



5,075 

6,711 

13,85 

4,488 

5,071, 

5,066 

6,714 

6,714 

13,85 

13,84 

4,488 

4,501 



— 

13,92 

4,490 


— 

33,92 

: 4,487 


— . 

13,93 

! 4,495 

— 

— 

— 

— 


Bnameplt™ 10, 12 n P emaBJiai0T onmnue AaiiHbie H. JI. MnpKi.ua h M. I:. 

oCeaywe^oiL^ (pa30B ° r ° Ka P 6,iaa * BHM«ni«oro « 

k- xapZx (C 7, fe“, e # C, HT (FC ’ Cr)aC; T *“ TpHro,,a;,w,uft Ka P 6 ”« ( Cr ' p e) 7 Q. 


(cM2\cTS£ rpaH,mu o6jiaCTeft (CrFe) 3 CI+'(CrFe) 7 C 3 '+(},eppHT a 

icaAKax ctmh' ? nmT e U7r\ Ad ,? BMbHO m B Kap^HAHux 
ocaAKax CTajin (0,50%' C h 4,34% Cr) h H (0,98% C h 7 8% Crl nmi 

npn ahmch hh k paBHOBecHio npn xeMnepaType hhjkg KpHTHiccKoft ner «e- 


pajiuioro ailajuioa MucKOBCxoro X ™ JLJ B J1:i6o P aTO P«» ^ckt- 

aw 


jiieilTHTJ 

jimccri: 

jviOyKIIOr 

j-IlUIbllOJ 

jlOKeHH 

tht — 1 

CTOHHHi 

Ecah o 
ca, aro 

>K (1,2 

paBHOB( 
cram J 
KO B03J 
rpOHHOI 

Han 
neHHorc 
nacToai 
KapfiHA 
Horo Kc 
jio>Keni 
pblfl ju 
npeAeji 
Tom 
12% C 

ocaAKe 
ne yAa. 
mcrocn 

JIHAOCb 
HflKOlUH 
i mix k: 
Tpe 

Ky6iiMe 
iXJiH er 
Bamibi> 
JiaCTJi 
30M, M 
JieiKHT 
X M (0,8 

Huii k< 
AbiAym 

UCTpCM ( 
06./ 
KySllfK 
xpoMa 
CTajin 
J lo 
HUilbl. 
uaiiecc 
COTpyy: 
AHarp* 


(1927). 
(1931 
(1935 
n o ii 
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i pea AtiarpaM- 
; riepeccHCumt 
THMeUTaJIbHUiC 

t onpcACAHTb 

T 05 UIHH C TOb 

Ilia B ACAOM*. 

KUfbmOrO KO- 

•opkx rpy^no 
rropan cpas~ 

AM iiacrofi- 
lAyKmronBcttl 

3 BMAep>KK a- 

XpOMa — 
f b odjiacrn 

"vTpOXHMHBC- 

nx ( & ) t Bw- 
anajiHay no 

dHAon npn- 


d j [ n u a 


- „ A 


-v'na^httora 


4,488 

4,488 

4,501 

4,490 

‘4,487 

‘1,495 




m « M, E. 
ci mo ro H3 
r , F c) ? C 3 , 


-»CppHT II 
FiJWIbfX 

>) npn 
jict ue- 


ee m .no 

si CflCKT - 
3 a 


Metmira. Me upHcyrctByeT jih 3Accb ueMcrmiT b TaKoit (J)opMe h TaicoM ko- 
jiHMecTBc, UTO odnapy>KHTb ero penTrenoBCKHM anajmaoM npocro hcbos- 
MOJKHO? OtBCT It a 3T0T BOFipOC ASCT CpaBIlCHBC nOpTOHItHblX pCUIGTKH TpHTO- 
iia;ibiioro Kap6HAa, BbiAeJieiinoro H3 pa3iio& cxaciH. Hcxoah H3 odiunx no- 
jioacGhhh yqeiiHH o pfiBHOBecnnx b odjiACT^ xpofeoro pannoBCcnsi hgmgh- 
tht — T pHroHajibHWH KapdHA — cpeppiiT, ^a^Aan H3 sthx 4^3 HMeet no- 
croHHHBiS cocTaB, a cJiGAOBBTejibHo, h rjp^osiHHbie napaMGTpbi peuierm 
' Ecjth odpaniTbcH k nocToninioft a TpnraftaMHoro KapdHAa, to oKaabmaeT- 
rt'ca, 1 ito am CTajiH B (0,51% C h 1,98% Cr), E (1,00% C h 3,82% Cf) n 
t>k; (1,24% C h 4,25% Cr), hgcomhchho GTHOcameftcfl k odjiacrn Tpoftnoro 
j pamioBecHH, paaMep 3Toro riapaMCTpa lie MetiHCTca. Mpu nepexoAe A<e K 
crajiH J4 (0,50% C h 4,34% Cr) BejuiMHHa a TpnroHaAbnoro KapdriAa pcs- 
ko BoapaciaeT. 3 to yKa3biBaer na to, mo cTajib JX JiexuiT y me bhg ofijiaciH 
rpoHiioro paBtiOBecHH (fieppHT— UGMeinuT — Tp«roiiaAbHbiS KapdHA. 

IlaHMeiibiuce coACpMaime xpoMa b KapdiwioM ocbakb b cjiynac hccom- 
4 neHHoro npHcyTCTBHH TojibKo TpHroiiajiblloro KapdHAa, HadAioAaBuieecn b 
i nacTonmeft padoTe, cocxaBAfleT 33%. HandoAbuice coAepacaHHe xpoMa & 

^ KapdHAHOM ocaAKe b cAynae iiecoMncmioro npucyTCTBim cm ecu TpnroHaAb- 
iioro KapdHAa h ueMeiiTHta dhiJto 23,4%. 3 tii abg untjipbi onpeAejintoT no- 
JIOXCGHHe BpGAGJia paCTBOp H MOOT M JKCACBa B TpHrOHaJlbHOM KapdHAG, KOTO- 
pWH AOJ]>KGH IiaXOAHTbCJI MOKAy HHMH. yCJIOBHO IIBMH npHHflTO, l ITO 3TOT 

npeAGJi iiaxoAHTCH npn 28% Cr (wiKa // na puc. 1). 

ToMKa O — npeAGA pacTBopcHHH xpoMa b ucmcxithtc — nanecena npn 
12% Cr noTOMy, mo 6oJiee BbicoKoro coAep>Kannn xpoMa b KapdiiAitoM 
ocaA^e b cjiynae HecoMHCimoro npiicyTCTBim tojibko ueMenruTa nadAiOAaTb 
He yAa,Hocb. nojiOKetmc tobkh at, BbipaxiaimucH cocTaB tpcppma, 'naxoAH- 
merocji b paBiioBCCHB c ugmgiithtom h TpiironajibiibiM KapdnAOM, onpcAc- 
JtHJiocb nepeccMen-HeM ppKMbix (na puc. 1 tic npHBeAeiibi) Ee h ?Kotc f cogah- 

IlHIOtUHX TOHKH COCTfl©^ CTajIGPI E H )K C TOHKaMH COCTHBa COOTBGTCTByiO- 

tUiix AapdHAHbix ocaAWB. 

TpeyrojtbHHK odjiacT^ paBHooecuH (JicppriT — TpitroHajibUbifl KapdHA — 
KydmiecKHH KapdHA otipCACJtcn b iiacToaiudi padoTe Menee tohho, tbk ksk 
ahh ero nocrpoeimn He 6bui npixMeaen KOJiHHecTBetmbiH anajina H 3 ojiHpo- 
BainiHx KapdHAOB. Tpanwa, OTAejmioiAaa 3 Ty odjiacTb ot AByx 4 ia 3 HOH 06- 
JiacTH (JieppHT — Tp h roH bi h KapditA, nocTpoeiia na pnc. 1 tbkhm odpa- 
3 om, hto CTajib H (0,98^ C a 7,8% Cr) h JI (0,88% C n 10,0%, Cr) 
jJjiexcHT b AByxcJ>a3Hoft odfl^CTH (JteppHT — ipHronajibiibiH KapdHA, a craAb 
(0,80% C h 12,4% Cr)—B TpexcpasnoH od^acTH tpeppHT — TpnronaAb- 
Hbift KapfiHA — KydHHGCKHH KapditA y^TCHO, hto no onbiTHbiM AaniibiM npc- 
AbTAyrunx uccjieAOBaHHH (TadA. 1, JVbJSfo 10, 11, 12) KydiniccKufi KapdtiA 
BCTpeqaeTCH b era ah c 11% Cr no Kpanneft Mepe ao coAepxcaiiHn Cb 1,0%. 

OdAacxb xpex4)a3Jioro paonoBecHn t{>eppnT — TpHroHaAbUbift KapdHA — 
KydHHecKHii KapdHA cbohm AxeAeBHbtM yrAOM onycKaeTcn ao coACpJKaiTHfl 
xpoMa HecKOAbKO UH5KC 7,8%, Tat< khk b CHAbito ode3yrACpo>KeimoM CAOe 
cthah H (7,8% Cr) dbiA odHapy>i<eH KyditnecKHH KapdHA. 

nOAO?KGHHe TOHKH P Ha pHC. 1 nOJiyHeHO 3KCTpanOAHUHCH 3TOft rpa- 
hhuh. ToMKa K — npcAGA pacTBopHMOCTH ?i<eAe3a b KydHHecKOM KapditAe — 
HaHcccna no iicrrocpeACTBemibiM 3KcnepnMeHTaAbtibiM AanribiM XocjtayTe e 
cot p yAH n k a m h ( 3 ), tie ncnoAbsouaHUbiM cbmiimh aoTopaMH npn nocrpocuntf 
AHarpaMMbi coctohhhh. 

FlocTynHjio 


I 


ryn 
27 XI 194^ 
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